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ABSTRACT: 

PURPOSE: To realize a sputtering device capable of preventing infiltrating 
of a sputtering metal with a simple and small constitution, in the sputtering 



CONSTITUTION: In the sputtering device installed a target 8 connecting to a 
sputtering power source 7, a shield cylinder 9 provided around the target 8 and 
a wafer stage 6 mounting a wafer 18 in a vacuum chamber 1 , a movable shield 
cylinder 21 which enables to surround the wafer 18 mounted on the wafer stage 6 
and also enables to move up and down, is provided. 

COPYRIGHT: (C)1993,JPO&Japio 



device. 



12/3/04, EAST Version: 2.0.1.4 



Japanese Unexamined Patent Application Publication (Kokai) H05-247635 
Inventor: Fumihisa Hashimoto 
Assignee: Fujitsu Co., Ltd. 

(Translation of the remaining part of the bibliography, abstract and constitution is omitted 
as it is available in the English abstract - tr. note) 

CLAIMS 

1 . A sputtering apparatus comprising: a target 8 connected a sputter electric source 7, a 
shielding tube 9 that surrounds said target 8, and a wafer stage 6 for supporting a wafer 
18, said target, shielding tube, and wafer stage being located in a vacuum chamber 1, the 
apparatus being characterized by being further provided with a moveable shielding tube 
portion 21 that surrounds the wafer placed onto the wafer stage 6 and is moveable in the 
vertical direction. 

2. The sputtering apparatus of Claim 1, which is further provided with drive means 22 for 
moving said moveable shielding tube portion 21 in the vertical direction. 

Detailed Description of the Invention 

[0001] 

[Field of the Invention] The invention relates to a sputtering apparatus, in particular to an 
improvement in a shield that prevents scattering of the sputtered metal around the 
sputtering area. 

[0002] 

[Description of the Prior Art] A known sputtering apparatus is shown in Fig. 2. This 
apparatus consists of a vacuum chamber 1, a wafer-transportation chamber 3 that is 
connected to the aforementioned vacuum chamber 1 through a sluice valve 2, and a 
vacuum pump 5 connected to the vacuum chamber 1 through a gate valve 4. The vacuum 
chamber 1 contains a wafer stage 6, a target 8 connected to a sputter electric source 7, a 
shielding tube 9, ion-gas admission channel 10, etc. The wafer stage 6 is equipped with a 
cooling- water input line 11, heater line 12, gas input line 13, RF input line 14, RF 
matching box 15, etc. The aforementioned RF matching box 15 is connected to an RF 
(high frequency) electric power source 16. 

[0003] A wafer 18 that has to be subjected to sputter treatment is transferred from the 
wafer-transportation chamber 3 to the wafer stage 6 by a robot tray 17. The construction 
of the sputtering apparatus of Fig. 2 requires that a gap be provided between the shielding 
tube 9 and the wafer stage 6 for passage of the wafer 18 during its delivery to the stage 6. 
A problem associated with such a construction is that through the aforementioned gap the 
sputtering metal scatters around the sputtering area and reaches the inner walls of the 
vacuum chamber and the surface of the gate valve 4. An attempt has been made to solve 
the above problem by developing a sputter apparatus of the type shown in Fig. 3. 
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[0004] The apparatus of Fig. 3 is almost the same as the one shown in Fig. 2, with the 
exception that the wafer stage 6 is raised from the wafer-transportation position A to the 
wafer-sputtering position B so that it can come into contact with the shielding tube that is 
installed on the periphery of the target 8. Thus, during transportation of the wafer, the 
wafer stage 6 descends to the level A and, during sputtering of the wafer, the stage 6 is 
raised to the level B. 

[0005] 

[Problems Solved by the Present Invention] As has been shown above, in the known 
sputtering apparatus illustrated in Fig. 3, the wafer stage 6 can be moved up and down by 
the stage drive means 19. However, such a construction requires the use of vacuum seals, 
e.g., bellows 20 shown in Fig. 3. Furthermore, special measures are required for allowing 
movements of cooling- water input line 11, heat line 12, gas admission line 13, RF input 
line 14 and other parts [moveable with the stage 6]. This makes the structure complicated 
and large in size. 

[0006] The present invention provides a sputtering apparatus that is small in size, simple 
in construction, and prevents scattering of the sputtering metal around the sputtering zone. 

[0007] (Translation of this paragraph is omitted as it is a repetition of the Claims - tr. 
note) 

[0008] Furthermore, the apparatus is provided with means 22 for driving the moveable 
shielding tube portion 21 in a vertical direction. Such an apparatus is simple in 
construction, small in size, and prevents scattering of the sputtered metal around the 
sputtering zone. 

[0009] As can be seen from Fig. 1, due to the use of the moveable shielding tube portion 
21, the apparatus of the invention has a smaller and simpler construction than the prior- 
art apparatus with the moveable wafer stage. Furthermore, since the sealed vacuum area 
becomes smaller, the apparatus may operate at higher levels of vacuum. 

[0010] 

[Practical Embodiment] Fig. 1 is a cross-sectional view of the apparatus made in 
accordance with an embodiment of the invention. Similar to the previous construction, 
the apparatus consists of a vacuum chamber 1, a wafer transportation chamber 3 
connected with the vacuum chamber through a sluice valve 2, and a vacuum pump 5 
connected to the vacuum chamber 3 through a gate valve 4. The vacuum chamber 1 
contains a wafer stage 6, a target 8 connected to a sputter electric source 7, a shielding 
tube 9, ion-gas admission channel 10, etc. The wafer stage 6 is equipped with a cooling- 
water input line 1 1, heater line 12, gas input line 13, RF input line 14, RF matching box 
15, etc. The aforementioned RF matching box 15 is connected to an RF (high frequency) 
electric power source 16. The features of the apparatus of Fig. 2 described so far were the 
same as in the conventional apparatus. The following description will relate to 
distinguishing features of the apparatus of the invention. 
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[001 1] The apparatus of the aforementioned embodiment of the invention differs in that it 
is provided with the following components: a moveable shielding tube portion 21 that can 
shield the gap between the wafer 1 8 installed on the wafer stage 6 and the shielding tube 
9 that is installed on the periphery of the target 8; a drive mechanism (e.g., a cylinder unit) 
22 for moving the moveable shielding tube portion 21 up and down in the vertical 
direction; and vacuum-seal bellows 23 that are installed between the drive mechanism 22 
and the vacuum chamber 1 . Since a small gap is provided between the shielding tube 
portion 21 and the shielding tube 9, the shielding tube portion 21 can perform vertical 
movements without any obstacles. 

[0012] It is required that the drive mechanism 22 of the moveable shielding tube portion 
21 and bellows 23 be installed in such positions that do not interfere with the transfer of 
the wafers 18 from the wafer transporting chamber 3 to the wafer stage 6. (In Fig. 1, the 
drive mechanism 22 and the bellows 23 located in the vicinity of the sluice 2 are shown 
in the upper position of the moveable shield portion 21 .) 

[0013] In operation, when the wafer 18 has to be transferred from the transportation 
chamber 3 to the wafer stage 6, or vice verse, the drive mechanism 23 moves the tubular 
shielding portion 21 upward, while during the sputtering operation the tubular shielding 
portion 21 is moved down so that the gap between the wafer stage 6 and the shielding 
tube 9 is shielded. As a result, the inner walls of the sputtering chamber, the surface of 
the gate valve, etc. are protected from penetration of the sputtered particles. Since the 
wafer stage 6 remains stationary, it becomes possible to make the apparatus small in size. 
As it is possible to get by only with the small drive for the moveable shielding tube 
portion 21 [typo in the original where reference numeral 9 is used instead of 21 - tr. note], 
the structure of the vacuum seal between the drive means and the vacuum chamber is also 
simplified. 

(Translations of Sections «Effects of the Invention)), «Brief Description of the Drawings" 
and Reference Numerals" are omitted as these Sections are obvious from the previous 
description — tr. note) 
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